The services sector employs a large and growing proportion of workers in the industrialized nations, and it is increasingly dependent on information and communication technologies. While the interdependences, similarities and complementarities of manufacturing and services are significant, there are considerable differences between goods and services, including the shift in focus from mass production to mass customization (whereby a service is produced and delivered in response to a customer's stated or imputed needs). In general, services can be considered to be knowledge-intensive agents or components which work together as providers and consumers to create or co-produce value.
On Services
Before viewing a service system as an integrated system in Section 2, an adaptive system in Section 3, and a complex system in Section 4, it is helpful to define services -and their uniqueness, especially in contrast to goods -in this beginning section. Some concluding insights are provided in Section 5. The purpose J Syst Sci Syst Eng of this paper, then, is to highlight the critical importance of integration and adaptation when designing, operating or refining a complex service system.
In order to provide a context for considering services, it is instructive to review the critical stages in a nation's economic evolution. As summarized in Table 1 In general, every nation has gone or will go through these three stages of economic evolution: As detailed in Tien and Berg (1995 , 2003 , 2006 , the importance of the services sector cannot be overstated; it employs a large and growing proportion of workers in the industrialized nations. As reflected in Table 2, the services sector includes a number of large industries; indeed, services employment in the U.S. is at 82.1 percent, while the remaining four economic sectors (i.e., manufacturing, agriculture, construction, and mining), which together can be considered to be the physical "goods" sector, employ the remaining 17.9
percent. Alternatively, one could look at the J Syst Sci Syst Eng distribution of employers for graduates from such technological universities as Rensselaer Polytechnic Institute (with which the author was previously affiliated); not surprisingly, as indicated in Table 3 and it was divided into three parts: 23 percent from systems and technology, 40 percent from software (which can considered to be a service activity), and 37 percent from global services.
Thus, IBM earned 23 and 77 percent of its net revenues from goods and services, respectively; as a result, IBM no longer considers itself a computer hardware company -instead, it offers itself as a globally integrated innovation partner, one which is able to integrate expertise across industries, business processes and technologies.
Yet, as Tien and Berg (2006) respectively, the emergence of electronic services, the relationship of services to manufacturing, and the movement toward mass customization of both goods and services.
Emerging Electronic Services
Prospectively, it is perhaps more appropriate to focus on emerging electronic-services. Thus, in e-commerce, a sophisticated and integrated service system combines product (i.e., good and/or service) selection, order taking, payment processing, order fulfillment and delivery scheduling into a seamless system, all provided by distinct service providers; in this regard, it can be considered to be a system ofdifferent -systems.
Relationship to Manufacturing
The Second, when mass customization occurs, it is difficult to say whether a service or a good is being delivered; that is, a uniquely fitted jacket 
Integration Elements
People, processes and products are the 
Integration Dimensions
As detailed in (2001) singled it out as the most critical infrastructure to protect following 9/11. Thus, while the U. S.
is considered a superpower because of its military strength and economic prowess, Functional integration can be defined by the degree of systems co-functioning in regard to input (e.g., location, allocation, re-allocation),
process (e.g., informatics, feedback, control), and output (e.g., efficiency, effectiveness). From an output perspective, for example, it is obvious that a system should be about integrating and enhancing efficiency and effectiveness, the twin pillars of productivity. However, it should be noted that manufactured goods are primarily a result of an efficient supply chain, while services are primarily a result of an effective demand chain.
Integration Methods
As summarized in Exhibit 8, service system integration methods span the component, the management, and the system, so as to achieve primarily system efficiency and secondarily system effectiveness. 
On Adaptation
Because a service system is, by definition, a co-producing system, it must be adaptive.
Adaption is a uniquely human characteristic, based on a combination of three essential elements -decision making, decision informatics, and human interface. Moreover, adaptation can occur over the monitoring, feedback, cybernetic and learning dimensions, and can include methods concerned with space, time and system.
Adaptation Elements
Decision making, decision informatics, and human interface are essential elements of an adaptive service system. 
Adaptation Dimensions
As detailed in Table 9 , service system adaptation can occur over the monitoring, feedback, cybernetics and learning dimensions.
Monitoring adaptation can be defined by the degree of sensed actions in regard to data collection (e.g., sensors, agents, swarms), data analysis (e.g., structuring, processing, mining), and information abstraction (e.g., derivations, 
Adaptation Methods
As summarized in Table 10 , service system adaptation methods span space, time, and system, so as to achieve primarily system effectiveness and secondarily system efficiency. Space adaptation methods include people (e.g., providers, consumers), processes (e.g., procedural, algorithmic), and products (e.g., J Syst Sci Syst Eng Table 10 System adaptation: methods 
Objectives

On Complexities
Service systems are indeed complex, 
Architectural Considerations
There are a number of ways of identifying the complexity of a system, especially a service system. 
Integration/Adaptation Examples
Given the four system integration dimensions (i.e., physical, temporal, organizational, and functional) and the four system adaptation dimensions (i.e., monitoring, feedback, cybernetics, and learning), Table 12 identifies inventories; and between high-probability, low-risk life-as-usual situations and low-probability, high-risk catastrophes.
Integration/Adaptation Research
Although only depicting a simple two-by-two, supply versus demand, matrix (Tien et al. 2004) , Table 13 It is in this fourth, RTCM quadrant of Table   13 that both system integration (as reflected in the SCM methods) and system adaptation (as reflected in the DCM methods) are combined and dealt with simultaneously. Thus, a combined integration/adaptation research is synonymous to real-time customized management (RTCM, which can occur when both demand and supply are flexible and thereby allowing for real-time mass customization). This fourth quadrant also highlights the complexity involved in designing a service system that is at once both integrated and adaptive. Indeed, health care is an example of such a complex system. In this regard, it is critical that every user of any online -or offline -site must be offered the choice of "opting out", whereby their personal data, activities or actions could not be used for any other purpose than its intended purpose. 
On Insights
